Rotaviruses cause enteric illness in humans and domesticated animals (2, 11 ). An isolate is characterized by its group, subgroup (SG) , and serotype antigens (4, 7, 10) . The group and SG antigens reside on VP6 (4, 7), which forms the inner capsid and is the most abundant group A rotavirus structural polypeptide (8) . Mammalian group A rotaviruses, except equine and murine isolates, possess either SG1 or SG2 antigen (4, 6, 7, 13, 14) . Avian group A rotaviruses, in contrast, lack SG1 and SG2 antigens and do not react with monoclonal antibodies specific for other determinants on mammalian group A rotavirus VP6 (3, 6). From these observations, it is surmised that all avian group A rotaviruses have unique epitopes on VP6. It is noteworthy, however, that attempts to subgroup avian group A rotaviruses have used only two isolates (4, 6), both recovered in Northern Ireland (9) . Because antibodies to VP6 are often significant components of assays to detect group A rotaviruses and because SG analysis provides useful insights into the antigenic complexities of these viruses, more information on avian group A rotavirus SG specificities would be of interest. In the present study, nine additional avian group A rotavirus isolates were tested for SG1 and SG2 antigens by enzymelinked immunosorbent assay (ELISA) with SG-specific monoclonal antibodies.
Group A rotaviruses were isolated from intestinal tracts of young birds placed in commercial turkey or chicken flocks throughout the United States between 1983 and 1985 ( Table  1) . The viruses were passaged in MA104 cell cultures as previously described (16) . Electrophoresis studies performed with viral double-stranded RNA in 7.5% Laemmli polyacrylamide slab gels (1, 15) confirmed that all cellculture-passaged viruses had genome electropherotypes characteristic of avian group A rotaviruses ( Fig. 1; 9 (12) or hyperimmune anti-turkey group A rotavirus (isolate 483) serum prepared in a gnotobiotic pig (16) and diluted 1:2,000 or 1:800, respectively. After incubation, all wells were reacted with biotinylated affinity-purified goat anti-porcine immunoglobulin G (Kirkegaard and Perry Laboratories, Inc., Gaithersburg, Md.), peroxidase-conjugated streptavidin (Kirkegaard and Perry), and the chromogenic substrate 2,2'-azino-di-(3-ethylbenzthiazolinesulfonic acid) (ABTS). Lysates were considered positive if they produced a mean optical density (OD) at 405 nm that exceeded three times the mean OD produced by the noninoculated control cell lysate. The bovine group A rotavirus and all cell-culture-passaged avian rotaviruses were positive for group A antigens by both ELISAs. However, while the anti-turkey group A rotavirus serum reacted well with each avian isolate, its reaction with the bovine group A rotavirus lysate was less pronounced, suggesting that significant antigenic differences between avian and mammalian group A rotaviruses exist.
Those cell culture lysates of each isolate that were positive for group A rotavirus antigens in both ELISAs, and in which at least half the visions had only inner capsids, were then tested for SG1 and SG2 antigens by ELISA according to previously described procedures (13, 14) . Hybridomas 255/ 60 and 631/9, which produce the SG1-and SG2-specific monoclonal antibodies, respectively, were kindly provided by H. Greenberg (Stanford University School of Medicine, Palo Alto, Calif.) and propagated in vitro by standard procedures (5). Hybridomas 255/60 and 631/9 were derived from mice immunized with rhesus (isolate MMU 18006) and human (isolate Wa) group A rotaviruses, respectively (4). 10 , which persisted even after virus terminal-dilution purification, was excluded in determining genome electropherotype differences. The slight mobility difference of segment 5 in the isolate Q and isolate 10 genome electropherotypes was obscured by loading too much viral double-stranded RNA in lane J.
avian group A rotaviruses (Table 1) . In fact, SG-specific monoclonal antibodies reacted feebly (mean OD, <1.6 times the mean OD obtained with the negative control) or not at all with the avian isolates. Since each virus preparation used in the subgrouping ELISA contained numerous single-capsid virions and gave strong positive reactions in two polyclonal antibody ELISAs, this nonreactivity of avian group A rotaviruses with SG1-and SG2-specific monoclonal antibodies was not due to insufficient or inaccessible group antigen. Thus, the VP6s of these avian group A rotaviruses do not have SG1 and SG2 antigens.
Our findings document the absence of SG1 and SG2 antigens on avian group A rotaviruses recovered in the United States and augment those reported previously on two avian group A rotaviruses from Northern Ireland (4, 6). The lack of SG1 and SG2 antigens on all avian group A rotaviruses examined so far argues for the existence of at least one additional distinct SG antigen. Moreover, because avian isolates lack SG antigens commonly present on mammalian isolates, serologic assays to detect avian group A rotaviruses should employ antisera prepared with avian, rather than mammalian, isolates to ensure maximal sensitivity.
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